We reviewed the videotapes of 49 consecutive patients with a history of medically refractory temporal lobe epilepsy for the presence and laterality of unilateral hand posturing (UHP), unilateral hand automatism (UHA), non-forced head turning (HT), and post-ictal dysphasia (PID). All of these patients underwent temporal resections with follow-up for more than 2 years after the surgery. We examined the correlation of consistency, frequency, and laterality of each of these signs on the postsurgical outcomes. The distribution of these signs was not significantly different between patients with Engel class 1 versus Engel class 2-4. The consistency and laterality of these signs do not correlate with postsurgical outcomes.
INTRODUCTION
Ictal and post-ictal clinical manifestations recorded in the pre-surgical evaluation of patients with intractable localisation-related epilepsy have lateralising value. Investigators have reported the lateralising value of several seizure phenomena [1] [2] [3] [4] [5] [6] [7] [8] . Unilateral hand automatisms (UHA), unilateral dystonic hand posturing (UHP), head turning (HT), and post-ictal dysphasia (PID) are valuable lateralising signs in these reports. Clinical variations of these signs among partial-onset seizures are common and likely different within and among patients.
Because electroclinical studies show that temporal seizures exhibit variable electrical propagation both among and within patients, the observed clinical pleomorphism may reflect this electrical variability 9 . In this study, we defined consistency as the persistent presence of a sign to the same side each time for all the seizures recorded. Consistency and laterality of these features among and within patients with partial seizures evaluated for temporal lobectomy are likely different. However, they were never correlated with postsurgical outcome. In this study, we wished to examine the effects of consistency and laterality of these signs on postsurgical outcome.
METHODS

Patient selection
Subjects for this study were selected from a series of patients with intractable temporal lobe epilepsy who underwent temporal resections between 1990 and 1994. We included only patients with known postsurgical outcomes for more than two years and for whom follow up information was available. Forty-nine patients with medically intractable temporal lobe epilepsy met these criteria, and their seizures were analysed. Videotapes of all seizures were examined repeatedly by the first author (T.M. Alsaadi) who was blinded to clinical details. The author (G.L. Morris) examined many of the seizures independently. Although no inter-rater reliability test was done, differences in interpretation seldom occurred and were settled with arbitration. All of these patients were admitted to our video-EEG-monitoring unit as part of their pre-surgical evaluation, which also included MRI of the brain. For patients in whom MRI scan did not provide adequate lateralising information, PET scan was obtained.
Videotape assessments
We reviewed the following features: (1) unilateral hand posturing (UHP); (2) unilateral hand automatisms (UHA); (3) non-forced head turning (HT); and (4) PID for all patients. As a result, audio-visual analysis of 255 seizures (average of five seizures per patient, range of 1-10 seizures per patient) was performed for the presence, absence, laterality, and assessibility of signs as recorded. UHP was defined as a fixed abnormal contorted posture at the wrist or the whole limb. UHA was defined as repetitive stereotyped movements at the hand, arm, or fingers. HT was defined as the first turn of the head at the onset of the partial seizure. These signs were considered present only if persisted for a minimum of 10 seconds. If any of the above signs could not be assessed accurately during a seizure (e.g. due to bad recording, hands covered, nurse covering the scene), that episode would be excluded from the evaluation. PID was defined as inability to read a test phrase for at least 30 seconds following cessation of the seizures, which is part of a routine seizure assessment protocol at our centre. If the test phrase was presented to the patient after 30 seconds or, if reading was not assessed due to poor audio recording then, that episode would not be considered for evaluation.
Data analysis
Postsurgical outcomes were determined using Engel classification 10 . Patients were divided into two groups: Engel class 1 versus Engel class 2-4.
Data were analysed as follows:
(1) The presence of a sign for less than or greater than 50% of total patient's seizures was correlated with post-operative outcome.
(2) The laterality of each sign among the two outcome groups.
(3) Engel scores were coded as a binary variable representing the two outcome groups 1 versus 2-4. Kendall's Tau-b was calculated to measure the univariate association between outcome and the percentage with which each sign occurred. MH-Chi-Square statistic was used to test any correlation between these variables. Multivariate analysis was also carried out using Binary Logistic Regression and other models as well. RESULTS Table 1 provides summary of seizure types, where patients with complex partial seizures were sub-divided into those with secondarily generalisation and those without it. There were 35 patients who were in Engel class 1 versus 14 patients in Engel class 2-4 ( Table 1 ). Thus 71% of our patients had an excellent postsurgical outcome, which is similar to most published series on postsurgical outcome in temporal lobe epilepsy 11, 12 .
The average percentage of each sign present for Engel class 1 versus Engel class 2-4 was not significantly different. Table 2 shows the percentages of patients' postsurgical outcome for Engel class 1 versus Engel class 2-4 when the sign was present for less or greater than 50% of assessable seizures. These percentages did not reach statistical significance between the two outcome groups. The laterality of each sign among the two different groups is summarised in Table 3 . The distribution of each sign whether ipsilateral or contralateral to the seizure focus was not any different among the two outcome groups.
DISCUSSION
In this study, we found no relationship between the frequencies that an ictal or post-ictal feature is present and the outcome following temporal lobe resection. The average percentage presence of any of the signs was not higher in the seizure-free group when compared to patients with continuing seizures. Patients with less frequent signs occurring in (<50%) were no less likely to experience seizure freedom post-operatively. Furthermore, the distribution of these signs whether ipsilateral or contralateral to the seizure focus was not any different between the outcome groups. Although less frequently observed, these signs were present contralateral to their predictive lateralising value but still without any effect on outcome.
Retrospective studies are flawed and these findings might be altered by a prospective analysis. Patients' selection bias is unlikely to be a factor in our findings since all patients were selected based on strict ictal EEG recording as was proposed by Risinger et al. 13 . This criterion was found to predict accurate localisation in most patients with temporal lobe epilepsy. It is conceivable that some of our patients may have had neocortical temporal lobe epilepsy (NTLE) since not all of our patients had evidence of mesial temporal sclerosis on MRI. Dupont et al. reported the presence of ipsilateral HP and contralateral HA exclusively in patients with NTLE 14 . This may explain our finding of ipsilateral HP and contralateral HP in the minority of our patients. Our findings, in agreement with others, support the concept of variability of these signs within and among patients. Therefore, the more seizures recorded during evaluation, the more likely this variation becomes apparent.
The findings in this study are important for physicians questioning witnesses on seizure manifestations. Successful epilepsy surgery potentially provides evidence of a common origin for seizures with and without a given sign. The frequency of a sign occurrence did not affect successful outcome. Consistency, the presence of a feature in all seizures, is uncommon. The independence of sign frequency and outcome is consistent with the concept of partial seizure progression from simple partial to secondarily generalisation as a function of seizure spread. Different seizure signs may represent different progression patterns or rates from a common location [15] [16] [17] [18] [19] [20] .
In summary, ictal and post-ictal signs are one but not the most important element in epilepsy surgery. Concordant ictal EEG and clinical semiology are necessary to define the seizure focus for the patient to be considered a candidate for seizure surgery. Surgical decision should not be altered based on the presence, absence, or the laterality of these signs as recorded.
